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AMENDMENTS TO THE CLAIMS 

Please amend the claims as shown below: 

(a) cancel tibie independent claims 1, 27 and 40, 

(b) rewrite allowable claims 4, 30 and 43 so as to make them the new independent 
apparatus claiins for the application by including in them all of the limitations of their 
base claims^ 

(c) change the dependency of the dependent claims 2-3, 5-12, 28-29, 31-38, 41-42, and 
44-5 1 BO as to make them depend from the new independent claims 4, 30 and 43 of 
the amended application. 

L (Cancelled) 

2. (Currently Amended) An abrasive, fluid jet cutting apparatus as rocitcd in claim 1- 4, wherein 
the smallest cross sectional dimension of the passage connecting said mixing tube inlet and outlet 
ports is in the range of 50-3,000 microns. 

3. (Cuirmlly AmciidcU) An abrasive, fluid jet cutting apparat\is as recited in claim 4^ 4, wherein 
said abrasive particles have an average diameter of less than half of the smallest cross sectional 
dimension of the passage connecting said mixing tube inlet and outlet ports. 

4. (Currently Amended) An abrasive, fluid fet cutting apnaratus comprising: 

a chamber having an inlet for receiving a pressurized fluid jet a port for receiving a flow 

of abrasive particles which are entrained into said fluid iet and an exit through which said fluid 
^et and entrained abrasives exit said chamber. 

a mixing tube having an entry port for receiving said fluid iet and entrained abrasives, an 
inner wall for directing the flow of said fluid iet and entrained abrasives, and an outlet port 
through which said fluid iet and entrained abrasives exit said tube> wherein said tube entry port is 
proximate said chamber exit. 

a lubricating fluid reservoir th at surrounds a t least a portion of the outer wall of said 
mixing tub^,.. 

wherein at least a portion of said mixing tube waM being porous, and 

wherein said lubricating fluid passes from said lubricating reservoir and through said 
porous waU to lubricate at least a portion of the surface of said mixing tube wall so as to resist 
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erosion of said tube wall while the fluid jet and entrained abrasives flow through said mixing 
tuber and 

An obnmive, fluid jet outting opporatua as reoit e d - in oloim 1, - 

wherein said lubricating fluid having a kinematic viscosity whose ratio with the Idnematic 
; viscosity of said jet's carrier fluid is in the range of lUU/1 - 4U,0UU/1 . 

5. (Currently Amended) An abrasive, fluid jet cutting apparatus as recited in claim 4: 4, wherein 
said lubricating fluid has a flow rate whose ratio with the flow rate of the fluid jet and entrained 
abrasives is in the range of 1/10,000 - 1/20. 

6. (Chnrently ATnended) An ahraKive, fluid jet cutting apparatus as recited in claim 4- 4, wherein 
the thickness of said mixing tube wall is varied along its length to control the flow rate of the 
lubricating fluid. 

7. (Ooirently Amended) An abrasive, fluid jet cutting apparatus as recited in clainu 4- 4, wherein 
said mixing tube wall has variable porosity along its length to control the flow rate of the 
lubricating fluid. 

8. (Currently Amended) An abrasive, fluid jet outting apparatus as recited in.olaim 1 4, wherein 
said porous mixing tube being fiibricated from a porous ceramic material. 

9» (Original) An abrasive, fluid jet cutting apparatus as recited in claim 8, wherein the mixing 
Lube pabttiigc cuuucUiug its inlet aud outlet polls is> made by a process selected from die group 
consisting of casting, molding and machining processes for said porous ceramic material. 

10. (Currently Amended) An abrasive, fluid jet cutting apparatus as recited in claim 4- A, wherein 
said porous mixing mbc bchig fabricated flom a porous metaL 

11. (Original) An abrasive, fluid jet cutting apparatus as recited in claim 10» wherein the mixing 
tube passage connecting its inlet and outlet ports is made by a process selected from the group 
consisting of casting, molding and machining processes tor said porous metal. 

12. (Original) An abrasive, fluid jet cutting wparatus as recited in claim 11, wherein said porous 
mixing tube being fabricated from a gravity sintered, porous material. 

13. (Previously Amended) An abrasive, fluid jet cutting apparatus as recited in claim 12, wherein 
the mixing tube passage connecting its inlet and ontJftt port5 is made by using electric di5;chaige 
machining to machine said porous material, and 
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wherein the porous material for use in fabricating said mixing tube and the operating 
parameters for said electric discharge machining of said mixing tube passage are chosen so as to 
yield minimum blocking of the pores on the machined surface of said mixing tube passage. 

14. (Oiigiaal) A method for reducing erosion on the iim^ wall of a cutting jet, mixing tube due 
to a tluid jet with strained abrasive particles flowing irom said tube's inlet port, along said 
tube's wall and exiting through said tube's outlet port, said method comprises the steps ofi 

forming said mixing tube so that at least a portion of its wall is porous» 
surrounding at least a portion of the outer wall of said mixing tube wall with a lubricating 
fluifl reRervmV, and 

forcing lubricating fluid to pass from said lubricating reservoir and through said porous 
wall to form a lubricating film between said mixing tube wall and said flow of abrasive fluid. 

15. (Original) A method for reducing ero&ion on the inner wall of said mixing tube as recited in 
claim 14» wherein the smallest cross sectional dimension of the passage connecting said mixing 
tube inlet and outlet ports is in the range of 50-3,000 microns. 

1 6. (Original) A method for reducing erosion on the inner wall of said mixing tube as recited in 
claim 14» wherein said abrasive particles have an average diameter of less than half of the 
smallest cross sectional dimension of th e passage connecting said mixing tube inlet and outlet 
purls. 

17. (Original) A method for reducing erosion on the iimer wall of said mixing tube as recited in 
claim 14, wherein said lubricating fluid having a kinematic viscosity whose ratio with the 
idnematic Adscosity of said jet's carrier fluid is in the range of 100/1 - 40,000/1. 

18. (Original) A method for rediicing erosion on the inner wall of said mixing tube as recited in 
claim lAy wherein said lubricating fluid has a flow rate whose ratio with the flow rate of the fluid 
jet and entrained abrasives is in the range of 1/10>000 - 1/20. 

19. (Original) A method for reducing erosion on the inner wall of said mixing tube as recited in 
claim 14, wherein the thickness of sai d mixing tube wall is varied along its length to control the 
flow rate of the lubricating fluid. 

20. (Original) A method for reducing erosion on the inner wall of said mixing tube as recited in 
claim 14, wherein said mixing tube wall has variable porosity along its length to control the flow 
rate of said lubricating fluid. 
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2 1 . (Original) A mettiod for reducing erosion on the inner wall of said mixing tube as recited in 
claim 14, wherein said porous mixings lube being fabricated from a porous coramic ixiaterial. 

22. (Origpmial) A method for reducing erosion on the inner wall of said mixing tube as recited in 
claim 2U wherein the mixing tube passage connecting its inlet and outlet ports is made by a 
process selected from the group consisting of casting, molding and machining processes tor said 
porous ceramic material. 

23. (Original) A method for reducing erosion on the inner wall of said mixing tube as recited in 
claim 14, wherein said porous mixing tube being fabricated from a porous metal. 

24. (Original) A method for reducing erosion on the inner wall of said mixing tiibe recited in 
claim 23, wherein the mixing tube passage connecting its inlet and outlet ports is made by a ■ 
process selected from the group consisting of casting, molding and machining processes for said 
pofoxis metal 

25- (Original) A method for reducing erosion on the inner wall of said mixing tube as recited in 
claim 24, wherein said porous mixing tube being fabricated from a gravity sintered, porous 
uiaterial, 

26. (Previously Amended) A method for reducing erosion on the inner wall of said mixing tube 
as recited in claim 25, wherein the mixing tube passage connecting its inlet and outlet ports is 
made by using electric discharge machining to machine said puivu:> ixmCciItil» and 

wherein the porous material for use in fabricating said mixing tube and the operating 
parameters for said electric discharge machining of said mixing tube passage arc chosen so as to 
yield minimum blocking ot'the pores on the machined surface of said mixing mbe passage. 

27. (Cancelled) 

28. (Currently Amended) A nuxing tube apparatus as recited in claim 30 27, wherein the 
smallest cross sectional dimension of the passage cormecting said mi xing tube inlet and outlet 
ports is in the range of 50-3,000 microns. 

29. (Currently Amended) A mixing tube apparatus as recited m claim 30 27, wherein said 
abrasive particles have an average diameter of less than half of the smallest cross sectional 
dimension of the passage connecting said mixing tube inlet and outlet ports. 

30. (Currently Amended) A mixing tube apparatus f or use with an abrasive, fluid let cutting 
system, said system comprising a chamber having an inlet for re ceiving a pressurized fluid \&L a 
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port for receiving a flow of abrasive particles which are entrained into said fluid let and an exit 
through -which said fliiid jet aad eiitrained abrasives exit said chaiiiber. wherein sal^l tube 
a pparatus comprising; 

a mixing tube having an entry port for receivinfLsaid fluid jet and entrained abrasives, an 

inner wall tor directing the flow of said tluid jet and entrained abrasives, and an outlet port 
through which said fluid fet and entrain ed abrasives exit said tube, wherein said tube entry port is 
fixed proximate said chamber exit, 

a_ lubricating: fluid resCTVoir that surrounds at least a t3ortion o^^ outer wall of said 

mixing tube, 

wherein at least a portion of said mixing tube wall being porous, aad 
wherein said lubricating fluid passes from said lubricating reservoir and tlirough said 
porotig wall to l ubricate at least a portion of the surface of said mixing tube wall so as to resist - 
erosion of said tube wall while the fluid ict and entrained abrasives flow through said mixing 
tube ? ,_and 

A mixing tubo q^poratuo qq rooitod in oloim 2? ^- 

wherein said lubricating fluid having a kinematic viscosity whose ratio with Ae kinematic 
viscosity of said jet's carrier fluid is in the range of 100/1 - 40,000/1 . 

3 1 . (CuTTenily Am ended) A mixing lube apparatus as rccilcd iii claim 30 27, whcrciu said 
lubricating fluid has a flow rate whose ratio with the flow rate of the fluid jet and entrained 
abrasives is in the range of 1/10,000 - 1/20, 

32. (Currently Amended) A mixing mbe apparatus as recited in claim ^ 27, wherein the 
thickness of said mixing tube wall is varied along its Iragth to control the flow rate of the 
lubricating fluid. 

33. (Cuirently Amended) A mixing tube apparatus as recited in claim 3U wherein said 
mixing tube wall has variable porosity along its length to control the flow rate of the lubricating 
fluid. 

34. (Currently Amended) A mixing tube apparatus as recited in claim 30 3?, wherein said 
porous mixing tube being fabricated from a porous ceramic material. 
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35. (Original) A mixing tube apparatus as recited in claim 34» wherein the mixing tube passage 
conncsclJng ibi inleL wd oulleL purls is made by a prucess stsIecLtxl from the gruup cunsisling of 
casting, molding and machining processes for said porous ceramic material. 

36. (Currently Amended) A mixing tube apparatus as recited in claim ^ d?> wherein said 
porous mixing tube being fabricated from a porous metal. 

37. (Original) A mixing tube apparatus as recited in claim 36, wherein the mixing tube passage 
connecting its inlet and outlet ports is made by a process selected £rom the group consisting of 
casting, molding and machining processes for said porous metal 

38. (Original) A mixing tube ^sparatus as recited m claim 37, wherein said porous mixing tube 
being fabricated from a gravity sintered, porous material. 

39. (Previously Amended) A mixing tube ^paratus as recited in claim 38, wherein the mixing 
tube postage connecting its inlet and outlet ports is mode by using electrio dischatge machining 
to machine said porous material, and 

wherein the porous material for use in fabricating said mixing tube and the operating 
parameters for said electric discharge machining of said mixing tube passage ero chosen so as to 
yield minimum blocking of the pores on the machined surface of said mixing tube passage. 

40. (Cancelled) 

41 . (Currently Amended) A mixing tube as recited in claim 43 40, wht^rein the smallest cross 
sectional dimension of the passage connecting said mixing tube inlet and outlet ports is in the 
range of 50-3,000 microns. 

42. (Currently Amended) A mixing tube as recited in claim 43 40, wherein said abrasive 
parddes have an average diameter of less than half of the snaallest cross sectional dimension of 
the passage connecting said mixing tube inlet and outlet ports. 

43. (Cuirently Amended) A mixing tube for use with an abrasive, fluid f et cuttinjg svstem^said 
system comprising a chamber having an inlet for receiving a oteasurized fluid let, a nort for 
receiving a flow of abrasive particles which are entrained into said fluid iet and an exit through 
which said fluid iet and entrainod abrasives exit said chamber, wherein said mixing tube having: 

an entry port for receiving said fluid jet and paittairied ahraiiiveR, an inner wall for 

directing the flow of said fluid iet and entrained abrasives, and an outlet port through which said 
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fluid ^et atid entrained abrasives exit said tube, wherein said tube entry port is fixed proximate 

wherein at least a portion of said mfacintt tube waU being porous. 

wherein at least a portion of said mixing tube when in use being sunounded by a 
lubricating fluid reservoir, aftd- 

vdierein said hibricfltinp flnjd fvfli;sflfi from said lubricating reservoir and through said 
porous wall to lubricate at least a portion of the surface of said mixing tube wall so as to resist 
erosion of said tube wall while the fluid jet and entrained abrasives flow through said mixing 
tube V . and 

A mixing tube as r e cited in claim 10, 

wherein said lubricating fluid having a kinematic viscosity whose ratio with the kinematic 
visguMly oCsaid jet's carrier fluid is in the range of 100/1 — 40,000/L 

44. (Currently Amended) A mixing tube as recited in claim 42 40, wherein said lubricating fluid 
has a flow rate whose ratio with the flow rate of the fluid jet and entrained abrasives is in the 
range ofl/10,000 - 1/20. 

45. (Currently Amended) A mixing tube as recited in claim 43 40, wherein the thickness of said 
mixing tube wall is varied along its length to control the flow rate of the lubricating fluid. 

40. (Currently Amended) A mixing tube as recited in claim 43 40, wh^ein said mixing tube 
wall has variable porosity along its length to control the flow rate of the lubricating fluid. 

47. (Currently Amended) A mixing tube as recited in claim 43 40, wherein said porous mixing 
tube being fabricated fiom a porous ceramic material. 

48. (Original) A mixing tube as incited in claim 47., wherein the mixing tube passage connecting 
its inlet and outlet ports is made by a process selected from the group consisting of casting, 
molding and machining processes for said porous ceramic material. 

49. (Currently Amended) A mixing tube ;i a recited in claim 41 40, wherein said porous mixing 
tube being fabricated from a porous metal. 

50. (Original) A mixing tube as recited in claim 49, wherein the mixing tube passage connectmg 
its inlet and outlet ports is made by a process selected from the group consi sting of casting, 
molding and machining processes for said porous metal 
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51 . (Original) A mixing tube as recited in claim 50, wh^ein said porous mixing tube being 
fabiicalcd Huni a giaviiy sialeied, poious material. 

52. (Previously Amended) A mixing tube as recited in claim 51, wherein the mixing tube passage 
connecting its inlet and outlet ports is made by using electric discharge machining to machine 
said porous material, and 

wherein the porous material for use in fabricating said mixing tube and the operating 
parameters for said electric discharge machining of said mixing tube passage are chosen so as to 
yield minimum blocking of the pores on the machined surface of said mixing tube passage. 
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